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ois>i<|, «>A> <^^^ ^>^>^* ^^^^m ^ 9X^. 

S. 2 
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«vn^ E^^l^tJ 7]%, o]$] ^ ©l* ^-^ S^] {THIN FILM 

TRANSISTOR SUBSTRATE. METHOD OF MANUFACTURING THE SAME AND LIQUID CRYSTAL DISPLAY 
DEVICE HAVING THE SAME} 

5. 4a ^ 4d^ £ 2<^1 S^]^ yT-nv h^^I^e^ 7l^sl ^^*]-7l 
i 6a £ 6d^ £ 5«^1 H^^l^B^ 7]^^ ^^^>7l 

^]^. 
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£ 9a^ -¥-'?l7>A] ^^^^ ^^*>7l ^tb S.^<^lal, £ 9b^ ^7H 

3E llaiq- £ llb^ ^ ^^^] ^A>-:f-4^ ^^JL^l^^Hl 

100 : H^^l^B] 7]^ 110 : >^]1 7l^ 

120 : B^^l^Bi 140 : ^7] ^<a^ 

145 : €r^^ 150 : ^3)- 

160 : -^71 ^^Bl 165 : 

170 : ^A]- 200 : ^s] 7]^ 

300 : ^^^^ 410 : /^ll 

420 : 42 ^^l-^V^ 450 : 

460 : ^12 500 : ^'^V-^^ij-^ 
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<22> ^HV^ ^^S^l^J-^l^ A>^^>^ ^■^<^1 ^4-^ (transmission type):^ ^ 

(reflect ion type)-^S. uj-^ ^ Si-^c^ , "S^^IL^l^^l^ 

<26> £ 1^ ^^>-^4^ -a^^S^l^^KSO)^ B^^l^iEl 

71^(10), ^E.^ 71:^(20) ^ AVojoll ::p.w]^ on^J^(30)o. ^^^cf. 

<27> >^V7l wl-nV 71^^(10)^ ^11 71:^(11), ^7] 7)^(11) ^U]^ 

^^^]^B\a2), H^^1^BK12)7> ^Wl^ m 71^(11) >^6)1 ^^^^ ^o^BV 

(13), ^^^(13) ^<^] ^^^^(16)^ ^L^tf-rf. 



45-6 
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<28> wi-n]- H^;^1^E1(12)^ TflolH ^^(12a), TflojE €^(12a) ^wls)^ Tflolje 

€«a^i-(12b), ^£^l#(12c). r^x^^ ^-^(12(1) ^ ^£11^ ^^(12e)* if-^Vi^ , 
^(13)<^1^ JE.5flol ^^(I2e)# ^^*(13a)<^l ^^^3i)<H o;tcf. 

<29> ols.M|, ^<?imi3) >a-<Hl 5|-4i^^(16)^ ^^*(13a)^ #«fl 

(12e)4 ^7l^o.^ 'S^^cf. 

<30> ^^(ig)o. ^^(I4)5i|- tii-A> ^^(15)0.5. ol^o^^cf. ^3i\. ^^(14)^ 

^'t^^Kl3) ^wlsjji, ^A> ^^(15)^ ^^(14) ^6\] ^til^cf. 

<31> ^VA> ^^(15)^ ^-^S-^Bl <aAl.£]^ ^-^^(RD* ^A>Al7l^ «.U> -^^(R)^ 

^^<^1 ^^^^5 =^^(i:^l£Al)O.S.^El >fl^^ ^fl^^(R2)^ ^32|-Al7l^ :f-4 eg ^ 

(T)# ^S^^Vcf. 

<32> tb^, 71:^(20)^ >I12 71:^(21), /5112 71:^(21) ^'^] R, G, B ^ 

o]^o]^ ^Ei^(22), ^Ei^(22) ^Hl H^^l^iE^ 7] 

^(10)^1 ^^(16)<H1 tfl-S-«^>^ ^^€^(23)^ JL^tirCf . 

<33> uvnv H^^^I^E^ 71:^(10)^ *V^*Hm ^ ^^^Cretardat ion plate)(41)34 

^^^(45)ol 71^^(20)^ ^1-^<H1^ ^^^>^(42):4 

^^^(46)<^1 ^wlsl'H ^1^. 
<34> <^ti>^ ^ ■?1^^>^(41, 42)^ X/4 ^>a-^>^* >^>-8-*>:a, m ^ ^12 

^^^(45 , 46)^ A^s. ^2]^>£S. ^ul^cf. 
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<35> o]s.^, a>A>-^3X|-^ ^^SAl^J-^l(50)^ ^^(14)^ ^^%(.R2)^ 

^^^1^ ^^J-* SAls:>iL, tiVA> ^^(15)* o]^t}<^ ^^^(Rl)^ ^^}^]^ "^^-i: S. 

<36> ne^u}- <^^^^o] ti_U]~:f.2|.^ ^-^^S^l^^l(50)<^] , ^^#(13a)^ ^^<^ 

^^(12e)# ^c^n^(i3) ^Hi aVA> ^^(15)^ ^^^(13a)^ 

<37> 5q«-3g-(Ri)oi HVA> ^^(15)* ^^^c^ 'a^v^m ^-f . €-^*(i3a)^ ^ 

^(15) ^-^^(Rl)^ ^^V-^sf^ ^^SA]^J-^K50)^ ^^^S. ^^}^]^]7] o]^ 

<38> trI-el-Ai, <atil:3^ol «]-A>-:f-52|-^ ^^aAl:^J-^l(50)<^lAi^ ^<dmi3)<^l €-^#(13a) 
t^^<Hl. «>A> *^«(R)ol ^^^O.s. ^:ii£lcH HVAV^ol ;^-l*>£l^ ^;*ll^<5l 

<39> V^B^^^, ^ S^^^ o^^^ ^^>#^ ^^^M ^ 9X^ 

<40> at!:. ^ ^^^^ ^12 -3-71 tb^^^^ S^^liB] 71:^21 ;^l3i«^Vi^^ 
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H^^l^E^^q- ^7)2^ o^^sl^ ^oH- ^^-^ll 
^7l^o.^ "3^51^ ^f-^H <^l^<H^i=1-. <^7lA^, ^eflo] ^^j2|. a}-A> 

^31- ^q-a: ^^^^m ^/^l; ^^31)-^ ^ 

7l ^-a^ ^Hl ^^^SlJL, 7|.^j.;^l.e^s. 9^^5]^ tiVAV 

^6\] ^M]^ MVn]- E^^]>,E-]S!l- ;5i7l^O.^ ^^^^ , ^4 ^^1 ^^1 

£]JL, ^4 <U^Mr ^$]^^ ^^^<^] ^7] ^<?1^ 

7l^ o.^ <a^5l^ H^^l^^El 7l^; ;^12 7]:^ ^<H1 

^E^^jil- ^E^^ >^Voll ^w]^ 7]%; ^ «i-ni- e 
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^11 -^^1^ ^12 -^^IS^ ^ aflolc]-. 
<45> olE^*!- ^^y<]^B\ 7]S^, o]o] ^ o]^ ^^S^l^^Hl 2l«:>^ 

<47> :£ 2^ ^ ^^S] ;^ll ^Alcmofl o}-^ aVA>-^aq-^ ^^JLAl^^l» ^^"^ ^^S^.] 

Jl, £. 3^ £ 2«^1 £^1^ HVq- B^^l:iiEi 71:^^1 ^gi^^tolc)-. 
<48> IE 2S^- £. 3* %2i-s}^, ^ ^^S] :4l ^^Ic^lofl n]-^ a]-A>-:f.3i|-^ ^^^a]:^^! 

(500)^ 3711 H^^l^Ei 71^(100), B^^l^Bl 7l^(100)3z)- cfl^^H 

^fii 7]:^(200) ^ H^^lri^iEi 7l:g:(100)5Jl- ^e] ^B] 7]^(200)^B\ A} 

<^H1 ^«1.3i)^ ^^#(300)* S-f-^t:!-. 

<49> wVnV E^^]>,B1 71:^(100)^ ^ 7]%illO) , H^^l^B] (120) , ^Sj- 

(150), ^°1B1-(160) ^ «1:A> ^^(170)* i^t!:i=f. 

<50> MVnl- H^^liEi(120)^ ^11 TllojE 5^-01(131) O.S.-^Bl ^7]^ Tfl 

€^(121), 711 ^^(121)^ ^J:*>7l 7^(110) ^^<H1 ^f^^ 711 

*^1B ^'^^(122), 711<>1B ^<5^e|-(122) >^<H1 ^«1^ «V-£^1#(123) ZielJL -^-71 ;^ll 1}- 

^12 wj-^o.^ c-llolE-1 fi1-^(133)^^^Ei ^7l^ ^^(124) 

^ =511^ ^^(125)-2-S ol^ol^cf. 
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<5i> ^^(150)^ <a-i- € Indium Tin Oxide) ^1" 

^3. ^Al-ol:^ (Indium zinc Oxide)S o1^o1xc]d^, J^Eflo] ^^(125)^ 'U 

<52> -B-71 ^<a^Hl60)^ ^^^^ <i>a^ ^^IS^'-i, ^^(150)ol M^^^ ^11 7]:^ 

(110) ^Hl ^^S] 7>>^lJl ^wl^cl-. <^7lAi, -^7] ^<?1^(160)^ ^^^1^ 0.5 xfl 

2.5 jtrniojcf. 

<53> ^7] ^'?1^(160)<^1^ ^^(150)S1 <=m-^ h:.%:^^^]^ ^^%(l65)o] ^ 

SX^"^, ^71 ^<a^(160)S] <a^^l n^o] ^^^S\o] o;icf. 

<54> -^71 ^^^(160)<H1 ¥^%>(165)^ ^^>-^^^ ^-^^S^l ^1-^1 (500)51 vfl^ 

•HI ^til^ ^^(nl^ADs^El ^^^ol ^5il-*]-o^ <^>a-* S.^] 

<55> -B-71 ^<^^H160) ^<H1^ -f^tb ^^ol-^(Al), ^(Ag), 3^(Cr) 

-t^ ^^^S. ol^cH^ tiVAV ^^(170)^1 ^til^c]-. 

<56> H].A> ^^(170)^ ¥4^(165)* -f-^l-ol ^^l- ^^(150)4 ^7l^o.s <?l^£)i^. 

<=>l«fl ^^(170)^ ¥4^(165)<H1 ¥4 ^^(150)^ ^^1 

¥2].^i-(165)^ 7>^>^1-S]» nl-el- ^#(150)3zf ^7l^^S. ^^^cf. 

<57> o]^^, tiVA> ^^(170)^ -^71 ^<a5^(160) ^Hl tiVA>-:f.32|-^ ^^S^l 

^^1(500)^ 5i-^s.-^E^ o^A}^^ s^^^^ ^^V^It^ ih^^ a^l^m ^^^> 
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<58> ti>^, 71:^(200)^ 3.?]] 7]:s&(210), ^E^^(220) ^ 

(230)* 

<59> ^el ^e1#(220)^ m 71^(210) ^«15]b^, <^^t}7\] Hfl<i^ R. G. B 

<60> ^^(230)^ H^^l^B^ 71:^(100)^ ^^(150) ^ ^Va]- ;2i^(170) 

oil t:fl-S-2r>£^ ^Eif^(220) ^^<^1 ^UlS^n^, ^^(150)02). t,}^7}7]S. S. 

^#:gol 0]= ^A>ol = (Indium Tin Oxide) ^# ^3. ^^H^C Indium Zinc 

Oxide)^ 

<6i> w].A>-:f-uif^ ^-^^^aAl:^^l(500)^ «^^(T)<^l^i ^^^* 

;^1^1-7l ^*H. ^«?imi60)ofl ^^^H165)* <=>]-%-^}<^ ¥^ '^^(T)^ >ll2 

€ 7^(D2)ol tii-AV «^«(R)51 >l]i ^ 7^(Dl):a.c1- Bfl7}- ^, a}-A>-:f-j2|-^ 

^^i^l ^^1(500)^ ^4 <^^(T)2l- H]-A> <^^(R)ol c]-^ ^ ^l-^ ol^ >t 

<62> t}-^, H^^l>iE-l 71:^(100)31 ^V^ofl^ ;slll ^>^^>:^(410) ^ ;^ll 

(450)°! ^wlslJl, m.^] 7l:a:(200)^ 'a-^<Hl^ ^^7^}^U20) ^ m 

(460)^] 

<63> ^ 7^12 ^^y^}%UlO, 420)34 ;f)ll ^ ^12 ^^^(450, 460)^1 z^^o\] tJt{^^ 

Mm ^#«^>7lS tb^^. 

<64> olsltl- ¥-2}-^ ^^SAl;a-^l(500)<Hl>H :^^^1^E-] (120)^1 JEefl^ 

(125)4 ^4 ^^(150)51-01 -^71 ^^^(160)-^S. m^. -R-7l ^°1^(160) ^ 



45-12 



1020020077346 W^ '^^}- 2003/8/14 

^^(170)* ^^^tbcf. "^^^ -i^^^o.^ n^^^]^ ^^}- 

<65> S. 4a xfl^l 4d^ S. 2<^] 5.^]^ wVnV H^^^l^iBl jj^S^ 'i^*>7l 

<66> i 4al: ^Sz^}"^, ^11 71:^(110) ^<^1 i 3<^1 S^]^ Tfloje e}-^(131)^S--^El 

^71^1 TllolH ^^(121)^ <^14^, Tfl^^lH 5l-<?l(131) ^ Tflo]^ ^^(121)^ 

TflolH ^'?!^H122)^ ^^^*>^, TflolH ^^(121)oll cfl-g-§>£^ TflolS 
(122) >S-<^1 «]:£^1#(123)* 

<67> ^S.:^lf^(123)ol ^^^^ m 71^(110) ^Hl £ 3^1 cfl^lS e)-<?l(133)-^S 

^E] ^7]^ ^^^1(124) ^ :^ell<?l ^^(125)^ H€^1^iEKl20)» 

<68> £ 4bl- #^^>^, H€^l:iEKl20)7> ^^^^ >fll 71^(110) ^ia<^l^# ^ 

^Afoj^dndium Tin Oxide) ^3. ^^\^]^ilndi\m Zinc Oxide)S 

(120)^ ^^(125)4 ^7l^o.^ TflolE ;i«?^n^(i22) iL^^ ^ 

oil- ^^fe ^sf ;5i^(150)^ 

<69> £ 4c» ^S^V^, ^4 ^^(150)^1 ^^d^ 7]^(llO) ^><Hi ^1-:^^^ iSell^l 

^711^ ^^^^nf. o]^, -f-^H ^7l iSell^l^iH^ 

^J-^*^! 311^(162)^ €^(150)^ int-Ai^i^ ^32)- 
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%K165)# ^^^tb4. '=>]S.^ 4^(162) ^ 165)0] ^^^^ -^7] ^<^^- 

(160)* ^^^tlri^l-. 

<70> £ 4d» ^S*>^, 3fl^(i62) ^ ^3il.%V(i65)<il ^^^^ -^7] ^<?a^(160) 

^^^* ^^^^cf. <^1^, ^7] ^^^-^ J4lEl^*>«>i ^321-^(165)31 7}^7]-BJiM: 14 

sl- ^^(150)^ ^7]^o_s. <^^^^ til-A> ^^(170)* 

<7i> J£ 5^ ^ ^^^^ ^12 ^Alo^lofl ttj-s. tii-A>-^a2f^ on^j^Al;^j-^ll. U^-El-vfl cj-ig^ol 

^. 

<72> H 51- %^^^>ia. H^;^l>iEi 7l3a:(i00)^ >^ll 71^(110), m 7l:^(110) ^ 

^ti]^ MVnl- H€^l:iBl(120), -?-7] ^<g^(140), ^^(150). -^71 ^«?1B|(160) 

^ Bl:A> ^^(170)* i^tb^. 
<73> ^7] ^7] ^^B|-(i40)^ H^^liiiEKl20)» :a.se>7] ^^>o^ 71^(110) 

:^^d\] ^al^cl-. <:>^7lAi, ^7] ^7] ^^^^(140)^ ^^€r M-olHe}-ol^(SiNx)^ 3.^ 

^A>ol^(Cr203) -^711-^ <^1-^<>1^^-. 

<74> >^V7l ^7l ^^^l-(140)<>fl^ H^^l^EK 120)21 :^efl<i[ ^^(125)^- itL#A]7l 

^ ^^*(i45)oi ^>^^5l<H ^ii^. ^^>^^.■^7] £^#^<?1 ^ ^>^H^ 

(Indium Tin Oxide) 91^ ^3. 4^><^1:b( Indium Zinc Oxide)S ^l^o^;;^!^ :^ 

^(150)01 ^7] ^<a^(140) ^Hl s^^(145)^ -i-^H ^^(125)^4 

<75> ^o^n|(i60)^ o>a^ ^^IS-^i , B.^]o] ^^(125):3l- ¥4 :a^(150) 

<?1^-^. ^ ^^^(145)^ ^tij^cf. cv-i-e], ^<?l^(160)o11fe 
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n^a62) ^ ^^(150)2^ <a;S <^^^ i^^A]?!^ ^3f^Hl65)ol n^^5\o] o^cf. 

^:c]-%Hl65)^ ^^(150)* o.^>w) :f-j2). <^^(T)* 

<76> J^7] ^<?1^(160) ^^]^ «>A>#ol o.^^ <&^Dl^(Al), ^(Ag), 3.^-(Cr)^- ^-Br 

■^(150)2)- ^71^0.^ -^l^^t^. ^^V ^^(170)^ 5q-^s.-?-Ei *y^>^^ %^ ^^Ht^ 

<77> ^A>-^4^ ^^a^l ^^1(500)^ ^4 cg^(T)oi]A-lo^ 1J-^1*1-71 

^7] ^<?m-(160)<^l ^^^^ ^^^K165)^ '^l-g-^H <^^(T)^ ^12 € ^,3(D4)ol 

(500)^ '^^(T)^ <g^(R)ol A^s. ^ <^1# 7j ^^s. ^ 

<78> olsf a]-A>-:f-ui}.^ ^^^SA1^^1(500)<^1 ^ol^i, ^^B]- H€^l^El(120)Si j=efl 

^ ^^(125)31- ^^(150)<^1 ^7]^ o.^ €-^#(135) <=g^* -R-7] 

^<a^(160)^S. mal. -fi-71 ^^B]-(160) «>A> ^^(170)* <^1^'H, €r 

i^*(135)<^l ifl-g-^m '^^'Jl:^ <^^(R)* ^^Al^ «>A>^^ ^^^^m 

<79> £ 6a ifl^l S. 6d^ S. 5<^1 £.^1^ MVd]- 7]:^o^ ^j^aj-i^^ ^^^l-7l 

<80> 2. 6a» ;«fll 7]:&(110) H^^l^E^ (120)» ^'^^^cf. ^ 
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<8i> ol wv^- H€^1^E-1(120)7> ;*lll 7]:er(110) ^^^1 ^1-^ H^^l^Ei 

(120)1- ^^V'^ ^7] ^^5]-(i40)^ ^^^^l-Jl, ^7] ^<?l^(140)ofl H€ 

^l^Bl(120)^ ^211^ ^^(125)# i^#Al7l^ s^^(145)^ 

<82> £ 6b# %i-2:^>^, ^^*(145)«^1 ^^y^ ^<=1^H140) >a-<Hl ^ 

^A>ol ^(Indium Tin Oxide) ^3. ^A>ol^(indiuin Zinc Oxide)S. <^1^<H^1^ 

<83> olnfl, ^1-71 ^^#(145)* ;^^( 125)4 ^7l^o.^ 

o^^^cV. o]^, ^7] 3||E1^*H ^^(125)4 ^7l2^^S. 

-¥-7] ^<a^(140) ^Hl ^o]^ ^ji). ^^(150)# 

<84> £ 6c» ^2:*>^. ^^(150)ol n^^^ m 71^(110) ^<H1 ^^^^ 
>iBl- ih^^ ^TllS 

^^(150)^ -^^^ ^4^^(165)^ ^^^t!:4. -B-7l ^<^^ 

(160)# ^^^t!-i=1-. 

<86> £ 6d» #2:*>^. 311^(162) ^ ^4^(165)<:>1 -^7] ^<?1b|(160) 

<87> o]^, ^V7i ^^^1-4 jiflEi^^H ^^(170)^ ^^^w. ^7]^^, 

(170)^ :^ui|-^V(165)Sl 7}^^}^M: ¥4 ^^(150)4 ^712^0.^ 
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o]jL, S. 7b^ ^ ^^^^ ^14 ^Al<moi] 4^ ti}-A>-:^j4^ ^^iLAl^V^ll- q-Ef^ cfigs 

<89> £ 7a ^ £ 7b<Hl B^^l^E^ 71:^(100)^ S. 5# 'i'^tb 

^ H^^l^E^ 71:^(100)2]- ol^>oflA-l ^^l^oi ^^x^^ 

<90> £ 7al. ^S^>i^, ^ ^^5] ^13 -^Aldjjc^l rq-s. tiVA>-:f-j2]-^ ^^iS^l^^l 

(500)^ B^:^l^e1 71:^(100), B^^l^B^ 7]^a00)3i\- cfl^^H ^^^V^ 

^ei 71^(200) ^ Aj-olofl -g-<a^ ^^#(300)^ i^^tq.. 

<9i> 71^(200)^ 71:^(210), ^^^1 (215) . ;^ll ^ -^^1(T1, 

T2)l- €Bl#(220a) ^ W ^^(230)^ iL^tlri^. 

<92> S^-^7fl(215)^ ^^12 71:^(210) ^"^l 5"^^ 7}^]^ H^^l^H:] 

7l:a(100)a!l- cfl^j:^!-:^^ T^til^^, HsE^l^Ei 71^(100)^ ^2l-^(165)<^l cfl-§-*> 

^ ^^o] ^^iTlsl^l ;^]2 71:^(210)* ^t^Al^cf. 

<93> ^El^(220a)^ 2:^^:^11(215)1- >il2 71:^(210) ^Hl ^^1 

^cf. <^1S«1, ^sl €Ei#(220a)^ «]:>^> <^^(R)«^1 cfl-g-^H ^11 ^^^ICTDl- 7}^]aL, 
<^^(T)oll cfl-g-^l-o^ ;^]12 ^^^1(T2)» ^^^4. <^7lA-l, ^12 ^v\](j2)^ ul-^^j^V^l 
^^1(T1)51 ^ Hflolcl-. 

<94> laVA} <^^(R)O.S 'U^}S\o] til-A> ^^(170)«H1 ^«ll ^A>£]^ ^A>^^ ^v]] 

mm €E.-l#(220a)* 2 ^ ^31- <^^(T)^ -¥-^*>^ ^^if^g-c. 

2 ^^^1(T2)1- ^el €Eif^(220a)^ 1 ^ ^-B-^Ml ^cf. 
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(220a)^ ^^^m ^^1- ^o}, nVA} <^^(R)3l- ^aJf «^^(T)^V^ ^-^^11^^^^ ^''d^M 
<96> SE^, -^^1 S^-^;tfl(215) ^ ^Sl ^B]f'(220a)^ ^^^11- S^^^S^W) ^2}- 

<97> £ 7b» ^2:^>^, ^ >114 ^/«1<^H1 n}-^ ^A>-^4^ ^^a^l^^l^ 

7]^(100), :E^;^]>,Ei 71:^(100)21- cfl^^j-ci^ ^^^V^ 7]% 

(200) ^ ^wl^l^ 6H^^^(300)^ i^W. 

<98> ^ei 71^(200)^ ;^12 71:^(210) ^^11- ^^^^ 

(220b)ol ^^^^<^ ^Blf^(220b)^ «=g^(R)«^l cfl-§-*H ^11 ^^1(T3)1- 

2^JL, ^uzf <^^(T)oll cfl-g-^H ^12 ^^^1(T4)» ^^x:^. 
<99> ^s] ^E^^(220b)^ ^12 71^(210) ^Hl >^12 ^^1(T4)# R, G, B ^s)-^* 

^>^^tbcf. H^JL, «1-A> <^^(R)oll ifl-g-^VH^ ^^71 R. G, B ^^"^^^ >fll 

^^1(T3)» ^El#(220b)* ^^^tlr^-. , ^^^1(T4)^ ^^^1(T3) 

<100> ttl-S^-Ai, tiVAV <^^(R) ^ ^Jif c^«(T)O.S.^Ei #A>S)^ :^ol -g-o^^ ^^o] 

^B^f^(220b)^ ;g-B-*V:£^ «VA> <:g^(R)32|- ^3i\- <^^(T):il:^ 'i^^'ll^^^* ^^^> 

n] ^ ^ 9X^. 
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^ ^Sf^o] ^^^^ «^ ^ ojtq-. 
<104> «]:A>-^2|-^ cfl^^Al^^l^ tiVAV ^Jlf <^<^^ 7}^M, ^^^c^] 

^^#^1 (homogeneous) afl^^ ^-f <^^si\ ^^^o] of 40%<^1^-. 
<105> HV^^ on;=g z^o] 90i, ^ H-¥liiiB^ ^(Twisted) ^3]- 

<^^o^ :f-3|.^ol 15%^A-1 wll-^ z^- 0£<^] til^><^ ^l-cfl^ o.^ <y: ^ oir^.. 

<107> s. 9a^ ^^a- °n;^^^ ^'^s:>7l ^tb i 9b^ ^ 

(100). ^-^ :s.^;^l>iEi 7i:^(ioo)3f tf\^^t}c^ ^^*>^ 7^(200) ^ <^li- 

A>oloii ^a]^ OH ^^(300)^ i^tbcf. 
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<109> HV^- 7l:^(100)<^l^ ^ ^^V ^^(^1:£^1)<^1 ^tijs] 

JL, ^E.] ^B] 71^(200)011^ ^ tiVA> ^^ofl cfl-g-^1-^ ^^(t^l£^l)<5l 

^«lslol Sitq-. 

<iio> ^^#(300)^ :£ 8«H1 S.^l€ Hl-fil- ^o] ^^^^1^1 71 ^^c^ wll-^ 

^o] o^o] 4- 5g (homogeneous) wfl^^ <^1*t=1-. 

<iii> IE 9b» %i-Ss:>ia, £ 9a<^l SAl^ oVA>-^u2l-^ <2^^jiLAl:^j-^l (500)^1 ofl^f^(300) 

<^1 ^-^J-ol o]7}S\T^, ^^#(300)^ ^71 ^<g-«>ll 'U^^ 7>^lJl tifl^tb 

^. 

<ii2> av^v H^^l^E^ 7l^(100)<^l ^al^ :^jzl. ^ a}-A> ^^sf ^E^ 7l 

^(200)011 ^Hl^ ^^^<H1 ^^ol ^7l-s|cH ^;^17> ^^^5)1^. H 9a<^l ^a]^ 6n 
^^(300)^ ^;^1^ >Hl7Hl inl-e}- S Qb^ll JEa]^ :^o1 Hfl^^cl-. 

<ii3> IE. 10a ^ £ lOb^ S. 2^] S.^]^ ^^a^l^^Hl oj^o^^l vjVA} s.^ 

^ ^^^^>7l £^<^lcl.. 

<ii4> jE lOal- ^2:^1-^, -¥-^7>Al ^:^^#(300)^ £ 93*^1 S.^]^ ^}S^ ^o] 

«fl*^* ^^#(300)^ £ 2«H1 ;i|li ^ 7^(D1)«^1 Sfl'S-*]-^ ¥^^1* 7>;<lJL 

^wm^l-. 

<115> sl-^s.-^E| :^(Ll)ol ;^12 ^^^(460)-^^ 'a^m^. $J^>^(L1)^ ;^l2 

(460)21 ^^^uil- s%^^ A^^^ol ^3![s\o] >^^%(l2)o_s. ^^^cl-. 
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<ii6> ol:f , ^€^(L2)^ ^12 ^^l-^>^(420)^ ^^*H ^€^^(L3)<^1 ^H, ^^^^ 

(L3)^ ^-^^^^(300)^ ^^^H ^12 ^^^(460)* ^^^(L2) ^ ^ 

<117> ^^^(L4)^ ^^(170)<^1 ^^>5l<^ <aA> ^^o.s 

^, ^^^(L4)^ ^^^#(300)^ 5|-^€^(L5)<^1 5l:[L, 5)-^^^(L5)^ ^12 ^ 

>^l-^]-^(420)* -^i^^(L6)ol ^cf. 

<118> olnfl, ^:^^(L6)^ >^12 ^^J&(460)^ ^^^4 «<J-*J=-2-S. ^^^^^^^ 

y(\]2 ^^^(460)^ ^4*M iLAlthcf. 

<119> tiVi^, i lObl- ^l-S^V^, <ll7H <5li;^f^(300)^ S. M ^^]^ w>fif :^ol 

^^^Ml wfl^^Jl, ^^#(300)^ £ 2<^1 ^ 7^(D1)«H1 ¥^1* 7> 

<120> 2^-^^(Ll)ol /H12 ^^^(460)^ ^4*><^ ^^^(L7)ol B\JL, ^^%il7)o] 

^^1-^>^(420)-i: ^^t}-<:^ ^^^^(L8)^S. ^^^cf. 
<i2i> ^€€^(L8)^ ^-^^^^(300)^ ^^^^^ <='l^, ^^(170) 

«H1 ^«fl ^€^^(L9)^S. ^^SlJl, ^>§#(300)* ^^^^] ^4*H ^12 ^ 

^1-^>^(420)<^1 ^^^^1-^4. 
<122> ^^^^}^U20)<^] ^A>^ ^^^^(L9)^ ;^ll ^^^(460)^ ^4t!: 'a^^(L7) 

^ ^^«<}-^4 44 n^4t!: 1}-*^-^^ ^-^*>^ ^^^(L10)-2.S. ^>g^4. 

(LIO)^ >tll2 ^^^(460)S^ ^^^4 ^-S-^>s.S. ^12 ^^^(460)^ ^ 
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<123> ^ 11a ^ S. llb^ £ 2011 iEA]^ a].A>-:f.j!}.^ «-^^SAl;3-^lofl oj^o]a^ Jf-^ s.^ 

<124> £ iia» ^Sal-^, ^^7H ^^f^(300)^ £ 9aoll ^^]^ :^o] ^jg 

yfl*^* o]^^. ^-^^#(300)^ 3E 2<^1 iEA]^ ;*112 7j(D2)«^l ^fl^^V^ ^^^1* 7}^]JL 
^til^cf. o^7lA-1 ;^12 ^ 7^(D2)^ £ 2<H1 3£Al^ ^ 7^(D1)^ ^ uflS^ 371* 

<125> «}.A>-:f-3z).^ ^^1(500)^ tfl-f-<^l ^til^ ^^^5 ^^(nl£Al)o.s«.El ^ 

i^-^^(Lll)<^l ^11 ^^^(450)^ ^^^i=f. <^H. vfl^^(Lll)^ ^^^(450) 
^^^4 :^o^t!: ^^^^<^1 -^4^H -£ 10<^1 -£^1^ <a^^(L10)ol 

<126> '«d^^(L12)^ ^>a-^>^(410)^ *4*>^>^i -f€^^(L13)<^l ^JL, ^jq- 

(150)# -i-^s^H ^-^^jf'CSOO)-^^ *y^l-€i=1-. <^7lAi, ^^^^(300)^ £ lOaofl £^1^ 
^^^^^ ^ «fl^ 7M^, ^^^^(L13)# 3}-^^^(L14)^S '^^^]7d^. 

<127> o]^, 6n;;g^(300)^ 2|-S^^(L14)^ /^12 ^^>^m(420)-ir ^4*><^ 

^^^(450)* ^€^(L12)^ ^^«c}-*J=^ ^^tb ^-^*>^ ^^^(L15) 

'^^5]j7, ^^^(L15)^ «J-^ol ^12 ^^^(460)^1 ^^^32). ^ 

^^(L15)^ ;*112 ^^:^(460)# ^^l-Brl-c^ 5l.c]H ^e^-i- JL^lttcf. 

<128> £ llb» ^3i^}^, ^<3- ^^7>Al ^^#(300)^ £ 9boll lal-sq- :^ol 

^l-Tl) BH^gSjD^, ^^#(300)^ i 2^11 ;^12 ^ ^^(D2)«^1 7>xlJl 
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<129> tiVA>-:f-2l-^ ^^1(500)^ ^^^(300)<^1 ^^<^1 ^7>5l<H ^^#(300)<^1 

S. 9b<^l ^^1 ^^^1-711 wB^s]^ $X^^, ^^#(300)^ H 2<H1 ^12 

<130> ifl-^^ail)<^l ^11 ^^^(450)* <^H, vfl:^:^(Lll)^ m ^^^(460) 

o\ ^o^^ wj.^^ ^^^^o] :f-5il-5>o^ S iiaofl £Al^ pHll ^^^(450)^ 

^^^(L12)3}- ^<yt!: >a^^(L16)ol ^cf. 

<i3i> o]:^, -Jd^^CLie)^ ^11 ^^^^>^(410)^ -i-^^H -^^^^iim^S. ^^^JL, 

^^(150) ^ ^^#(300)^ ^4^^. 
<132> ofl;^^(3oo)^ ^3^^ ^€^^(L17)^ ^12 ^^i-^m(420)^ ^5z]-*>^^i -£ lib* 

^■i-*>^ iJ-^-^S. ^^^>^ ^^%(L18)-^S- ^^^cl-. H&IM-, ^>a-^>^(420)* 

^^^(L18)S1 1}-^^ >I12 ^^^(460)21 ^^*>2-S, 

^(L18)^ ;^12 ^^^(460)^ ^^^M *^>7ll Sl'H 1:^ S^ltlri^l-. 

^cf. ^eflol ^^jz). ^jj). ^^Jij-Sl -n-71 ^<?1^-^^ 

<134> o]s.^^ S-Ajofl o^^ ^oif^^l 13-^1*><^ ^^-t-i: ^^^1 

^ ^ ^511^ ^^4^ ^^-^1- ^^0.5. cg^^ 
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11 

^4^^*^1 ^11 ^^^^ ^ 

[^^^J- 21 

^7l «?i:l^^<^l tfl^^Vfe >^7l ;^ll ^^sv ti]-A> ^ 

^ol ^^-^S. H^^l^El 7m. 

(^^*J- 31 

^12%H1 ^^^i, ^J-7l Mi-^i- ^^1 ^12 tH ^Hl^l-Ji. ^12 

^'S^'^lfe ^7l B^^lrfiE^^ ^eflol ^^o] ^7l 
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^^^i, ;^li ^<^°l- ^^^ife 0.5 1^;^! 2.5 m 91 ^^^s. 

6] 

7]^ -a-'^l S^^l^Eil- ^>^^2r>^ 

i^#^l7l^ ^S^^o] ^^^^ ^11 ^clB]-^ ^^J^V^ ^7^1; ^ 

^7] 41 ^d"^^ -a-^l ^^Jsli, ^J-7l ^4%^^ 7>^;^l-ell- ccfel- 4V7I ^^jij- 

71 
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[^^^^ 81 

^11 7]^ ^6]] ^ajSl Wl-nV B^^lriiE-lfif ^7]^ O.^ ^^S)^ 

^"Hl ^til5]jL, ^7] ^i)- ^^S^ ^^^V^ ^ 

^^^^ ^11 ^'S^ ^ ^<^^ >^ofl ^tii^oi avAi- <^^^ ^^*>ji, 

7]^; ^ 

H^;^l>iE^ 7]^ J!]- >^V7] :iEi 71:^521-51 A}o]6\] ^Ul^lJl, >^7l ^ 

^■ <^^<H1 m ^^1» 7Mj1, ^71 «1:A> <^^ofl >^7l ;*lll ^^l^q- cfs. ;^i2 ^^^m 

^l8*J-o11 9X<=>]^^, -^-71 >^ll >a-7l ^12 ^^^1^ ^ Wfl«?l ^^1^^ ^ 

^ 5.^1 :^^1. 
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[^^^J- 101 

{^^^^ 111 
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